Introduction
The number of patients with end stage kidney disease who are being treated with renal replacement therapy (RRT) by dialysis or transplantation continues to grow. In the UK in Dec 2015, 61,256 patients were receiving RRT, with haemodialysis (HD) being used as the treatment modality for 41% (6) .
Patients receiving maintenance HD often experience a significant symptom burden associated with their renal failure, both physical and mental (7) (8) (9) (10) , and outcomes in terms of quality of life (QoL) and survival remain poor, even when compared with oncology patients (11, 12) . Traditionally reported outcomes such as mortality and progression of kidney disease to end-stage kidney disease are established indicators of health, (5) but it is increasingly recognised that these 'hard' outcomes do not adequately capture patients' overall QOL and may underestimate symptom burden (5, 13) . While biomedical outcomes, such as blood results, are often collected and reported during renal care and research, those outcomes which focus on well-being and quality of life are often deemed more important by patients (1, 14) . Failure to address what matters to patients means symptoms and physical problems can go undetected and therefore untreated (7, 15, 16) , especially in between clinic visits (13) , and this leads to further suffering. Furthermore, patients approaching end stage kidney disease may be willing to trade considerable life expectancy to reduce the burdens and restrictions associated with dialysis affecting QoL (17, 18) .
UK health policy holds patient-centred care and shared decision making as a key tenet (19) . Patient-centred care emphasises, and aligns treatment decisions with, patients' preferences, values and goals (20) . This involves a change in the philosophy of care from a traditionally passive patient role, to one where patients are actively involved in care planning and problem solving (21) .With increased prominence being given to patient-centred care and shared decision making, the collection of QoL data and other patient-reported outcomes (PROs) are becoming progressively more important.
Patient-reported outcomes are defined as 'any report of the status of a patient's health condition that comes directly from the patient, without interpretation of the patient's response by a clinician or anyone else' (22) .Such PROs are most often collected using patient-reported outcome measures (PROMs); self-completed questionnaires commonly collating data on general QoL and health-related QoL (HRQoL) as well as physical, emotional and social function, signs or symptoms, from the patients' own point of view (23). Evidence drawn from oncology studies suggests that PROMs can offer a standardised approach to measuring QoL and symptom burden, augmenting clinician understanding of the patient's health status and leading to overall improvements in patient care (24) . The mode of administration of PROMs has traditionally been in paper format, but increasingly they are being completed electronically using various digital platforms (ePROMs). Figure 1 outlines a conceptual framework for PRO integration in clinical care taken from Dobrozsi & Panepinto, 2015 (24) .
Whilst the use of PROMs in routine nephrology practice is currently limited, their use in research as measures of clinical or treatment effectiveness is more widespread (5) . However, there is no consensus on which PROMs to use or their implementation. As part of the international Standardised Outcomes in Nephrology InitiativeHaemodialysis (SONG-HD), major stakeholders have been consulted to help develop a core outcome set that reflects the priorities of patients, carers and clinicians for use in research trials involving HD (12, 25) . Patients and carers placed the highest value on outcomes which allowed them to maintain their daily well-being and lifestyle. These included the ability to travel, dialysis-free time and dialysis adequacy, which was conceptualized broadly as dialysis that is adequate for enabling patients to feel well, rather than attributable to a biochemical value (12) .
Initial feedback on the routine use of ePROMs received from the US has focused on some of the perceived and experienced challenges in their use, such as increased time for completion and IT difficulties. However, with increased usage, evidence suggests PRO collection may not only enhance clinical care from the patient perspective, but may improve physician satisfaction levels and prevent burnout. This is achieved by improvements in patient-clinician communication, which may increase workflow efficiency (26) .
Whilst there is evidence to support the use of PROMs and particularly ePROMs in the management of patients diagnosed with other conditions, such as cancer (2, 3, (27) (28) (29) , the evidence for the use and implementation of PROMs in the management of patients with end stage kidney disease requiring treatment with HD is currently limited. However, although use of PROMs in nephrology research studies is increasingly common, standardisation in terms of how measures are chosen, implemented and reported is lacking. To help address these issues this study aims to provide a rigorous exploration of the acceptability and operational feasibility of the collection of routine ePROM data with patients undergoing HD, for potential use in clinical and research settings.
Study Objectives
To explore the feasibility and acceptability of using routine PROM assessment in both clinical and research settings to aid the management of patients with established renal failure undergoing HD, through exploration of the following questions: items and discuss any potentially missing items with patient and clinician participants • To determine patients' ability to self-complete a questionnaire successfully and, if not, how much assistance they would require • The optimal timing of collection i.e. before or during dialysis sessions, from the patient and clinician perspective • The optimal frequency of collection, to determine the average length of time required or that patients are prepared to spend on completion, from the patient and clinician perspective • The best setting for completion i.e. home or clinical area, from the patient and clinician perspective • The feasibility of PROM collection in different patient groups (e.g. older patients, patients of non-white ethnicity) • The most effective mode of administration for collection of PRO data i.e. in paper or electronic formats, such as mobile app or telephone recognition systems • To explore the likely factors (barriers and facilitators) that may improve or discourage the completion of PROMs by patients and clinicians • To explore how patients would like to receive feedback from the clinical team regarding PRO data • To determine clinicians preferred method of displaying PRO data and optimum way of providing patient feedback Whether any of the answers to the above questions would differ if PROMs were being collected in a research setting rather than for routine clinical practice
Methods and Analysis

Project design
This project will use qualitative methods, including semi-structured interviews and focus groups, to explore the experiences and perceptions of patients undergoing HD and of clinicians within the multi-disciplinary team caring for these patients. 
Project setting
Project participants
Participants taking part in the patient interviews must be aged ≥18 years old, be able to give valid informed consent and be conversant in everyday English. Only patients who have been established on haemodialysis ≥ 3 months will be interviewed, allowing adjustment to specific issues associated with commencement of dialysis.
Patients with an active inter-current medical problem which means they require enhanced routine clinical care will be excluded from the study, such as patients who have experienced a recent episode of acute kidney injury (within the last 3 months) or have a terminal illness that in the opinion of the consultant responsible for routine clinical care is likely to lead to the death of the patients within 6 months of study participation.
Purposive sampling will be undertaken. Participants will be selected for characteristics of relevance to the research questions. For example, sampling by ethnicity, age and gender will be conducted to elicit diverse experiences of the phenomenon of interest; PROM use in patients receiving HD (maximum variation sampling). Every effort will be made to recruit participants from minority ethnic groups to reflect the broad ethnic diversity within a large geographical dialysis catchment area. This will ensure that the study reflects the diversity which exists within the patient population. Data on participant characteristics will be collected as the study progresses in order to monitor sample diversity.
Participants invited to take part in MDT focus groups must be aged ≥18 years old, be able to give consent and be a member of the MDT involved in the care of patients undergoing HD at the host site or an associated satellite HD Unit. The MDT is viewed broadly therefore we will interview staff with and without membership of professional bodies and could include doctors, nurses, dietitians, physiotherapists, psychologists, healthcare assistants and unit housekeepers Based on experience from previous similar qualitative studies conducted by the research team, recruitment will continue until a target sample size of up to 30 patient participants is attained or until saturation is achieved. Saturation can be described as existing when no new codes, themes or categories are emerging from the data and the relationships between them can be explained (30) .
We aim to include up to 18 MDT participants in three focus groups (Six participants in each group) and if necessary follow up interviews will be conducted, depending on emerging data. The focus group sample size has also been derived from prior experience of such studies by the research team, and recruitment will continue until saturation is reached.
It is recognised that travel to and from dialysis units is a significant issue for patients receiving HD. If travel associated with routine HD appointments is disrupted or likely to be disrupted, reasonable travel expenses, i.e. taxi fare to/from their home address, will be offered so that there is as little inconvenience as possible for the patient. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Recruitment Methods
A member of the renal research team will screen for potentially eligible patients using an in-house electronic patient records system at the host site. Eligibility will be confirmed by a clinician who is a member of the care team on the study delegation log. Eligible patients will be sent a study specific participant information sheet, which will be discussed further in clinic or prior to a dialysis session where willingness to participate can be ascertained.
Members of the MDT will be approached about study participation, and if interested will be provided with a focus group information sheet. Those who would like to participate will be consented and invited to attend a focus group at a mutually convenient time.
Prior to interview or focus group attendance, participants will be sent copies of selected validated PROMs (KDQOL-36, KDQOL-SF and IPOS-Renal-see table 1 ) with instructions to read and review the contents so that they are familiar with the form and types of content PROMs can take. However, they will be advised that they do not need to complete these PROMs, and these are samples to assist discussion only Recent systematic reviews (31, 32) have assessed the quality of the measurement properties of existing PROMs and they recommend the KDQOL-36 for routine clinical practice and the slightly longer KDQOL-SF for clinical trials/research purposes in dialysis patients (31) .
The UK Renal Registry (UKRR), in response to the growing interest in PROMs by the renal community and as part of the 'Valuing Individuals' and 'Transforming Participation in Chronic Kidney Disease (TP-CKD)' programmes has begun piloting the collection of PROM data in the form of the generic EQ-5D-5L and the disease specific POS-S-Renal questionnaires (33). The IPOS-Renal is a short measure that has been adapted from the POS-S-Renal and combines the most common symptoms experienced by renal patients with issues such as information needs, practical concerns, anxiety or low mood, family anxieties and overall feeling of being at peace. IPOS has been validated in a mixed population of those with cancer and non-cancer diagnosis, including renal patients, and shows good content and construct validity, reliability, and responsiveness to change (34) .
The IPOS-Renal has been identified by the Renal Research Patient Advisory Group as brief and understandable and is currently undergoing content validation along with the KDQOL-36 in the local renal population as part of the PRO-TRACK study (31) . Therefore, the KDQOL-36, KDQOL-SF and IPOS-Renal were selected as the PROMs that will be shown and discussed with patients and members of the MDT in this qualitative study. There is no charge for use from the developers for the KDQOL or IPOS-Renal. 
Data Collection
Qualitative research methodology using semi-structured interviews and focus groups will be undertaken. Patients will be interviewed face-to-face, or by telephone, to explore their experiences, perceptions and views of PROMs. The purpose of the focus groups will be to consider the content of selected questionnaires in current use with patients receiving HD and to discuss the various issues that relate to their use and administration. Face-to face or telephone interviews with selected professional staff may be conducted to explore their views further.
A topic guide will be used to structure the interviews so that all perceived relevant topics are discussed. However, there will be scope to digress from the guide if new and relevant topics are raised by participants. Analysis of transcripts will be conducted alongside data collection; this analysis may shape iterative adjustments to the topic guide to ensure all new and emerging topics are fully explored. Figure 2 demonstrates the participant pathway through the study.
Data Analysis
Analysis of the transcript data will be conducted using the Nvivo 11 software package by QSR International. Thematic analysis of the data will be conducted following the steps described by Braun and Clarke (39, 40) . The project team will randomly review a sample of coded transcripts for verification purposes. Data analysis will be carried out simultaneously with data collection and both will continue until no new themes emerge from the further analysis i.e. data saturation has been reached (41) . Respondent validation will be undertaken, whereby a summary of the main points arising from the interview will be sent to each participant for comments.
Study withdrawal.
Study participants who are interviewed will be informed that they have the right to freely withdraw from the study, for any reason, at any time prior to their data being integrated into the data set (i.e. within 5 working days following their interview).
MDT study participants will be informed that they have the right to withdraw from the study, for any reason before the focus group session. Participants will be reminded at the start of a session that, as the focus groups are audio recorded, it will not be possible to remove any of their subsequent data once the session has commenced due to nature of evolving group discussion. It will be made clear to participants that they will not be required to supply a reason for their withdrawal and the decision will have no effect on either their care or terms of employment.
Patient Involvement
The study protocol was developed in collaboration with members of the Renal Research Patients Advisory Group (RRPAG), Centre for Patient-Reported Outcomes Research (CPROR), University of Birmingham, and selected haemodialysis patients who gave comments and suggestions during the development of this project.
Discussion
The collection of symptom and QoL data through simple but validated questionnaires can potentially address the problems of underassessing symptom and QoL issues; recent studies suggested that ePROM collection may be sensitive enough to detect clinically relevant changes and could be used to provide 'early warning' prompts for intervention (42) , enhancing and promoting patient engagement and activation in their treatment (43, 44) . The use of ePROMs allows QoL and symptom data to be collected remotely and assessed and acted upon in 'real time' (31), with research demonstrating that patient reporting may detect potentially serious adverse event symptoms earlier than traditional clinician reporting (45) .
Furthermore, the use of PROMs has demonstrated substantial improvement in the recognition of problems which are traditionally underestimated by clinicians such as fatigue, pain, emotional and social health when compared to control groups (46) . There is increasing evidence within oncology settings that the collection and feedback of PROMs can improve QoL, enrich the communication between clinician and patient, reduce hospitalisations and may improve overall survival (2-4).
The adequacy of a PROM depends on its characteristics and measurement properties, to be effective, a PROM must demonstrate reliability, construct and content validity and ability to detect change (31) . However, to successfully implement the use of selected validated PROMs for routine monitoring of health status it is important to consider a wide range of operational issues from both patient and clinician perspectives. These include: the optimal timing/frequency of PROM data collection; the feasibility of PROM collection in different patient groups (older patients, patients of non-white ethnicity); and the most effective mode of administration for collection It is important to consider appropriate recall period, and the need to be sure that the patient understands what is meant by the recall period. PRO instruments that cause patients to rely on their memory, i.e. they need to recall over a long period of time or which compare their current state with an earlier period, or average their response over time, can possibly undermine content validity. Response is likely to be influenced by the patient's state at the time of recall (22), a factor which must be considered for patients who receive HD.
Results obtained using PROMs can vary according to the instructions given to patients or the training given to the interviewer or persons supervising PRO data collection during a clinical trial (22) . There is every reason to assume this is true for PRO data collected outside trial settings, so it is important to consider how PROMs are presented and how clinicians are prepared in terms of delivery and feedback mechanisms.
What degree of respondent burden are HD patients prepared to tolerate? This will be affected by the length and regularity of proposed measures, a requirement to consult records to complete responses, formatting of the PROM and questions that patients may feel unwilling or uncomfortable in answering.
Consideration needs to be given to the privacy of the setting in which the PROM is completed (e.g., providing a private space for patients to complete questionnaires containing sensitive information about their sexual performance or substance abuse history) and perhaps equally important, to the timing of measurement i.e. 'when' in terms of a patient's dialysis regimen. Up to 70% of HD patients over 54 years of age may demonstrate cognitive impairment and it has been hypothesized that cognitive performance will be further impacted by the time point and place of testing (47) . Such fluctuations may be relevant to PROM data collection. Data from a recent consensus meeting (43) suggests PROs should preferably not be recorded during dialysis.
A shift from paper PRO collection to electronic patient reported outcome measurements (ePROMs) is already evident in other settings, (48) . The use of electronic PROM capture and feedback needs to be investigated within the HD environment. Many HD satellite units are jointly run across the NHS and private sector, with established EPR systems that could be used to incorporate PRO's into their 'big data' collection. Small studies of home HD and PD patients suggest that satisfaction with the use of tablet computers is high, even with those unused to this technology (49) but the researchers identified challenges in the form of logistics of technology, security, institutional and financial support, and electronic design (50) . Such issues will be further explored.
It is important that feedback mechanisms are also considered. Inadequate feedback means that outcomes reporting will not lead to improvements in patient care. By facilitating identification of health related QOL concerns and providing a structured way to discuss these, more clinical actions are then taken in response to these identified needs leading to more responsive and holistic care (51) . There is limited evidence on the feedback of PROMs data to MDT's rather than individual doctors and nurses. Modern healthcare means it is unlikely that you will see the same clinician in Finally, it is important to consider how operational issues may differ in a research setting: would patients and clinicians be prepared to undertake a more burdensome regime of PRO data collection and how would feedback mechanisms and symptom alerts be managed? Whilst the focus of this study is around views and perceptions on the acceptability and feasibility of routine collection of PROMs in a clinical setting, it is important that any nuances around collection in a research setting be gathered.
Conclusion
Whilst the evidence for PRO data collection is becoming clearer, challenges remain, in the form of how the data is collected, interpreted and fed back to patients, both within and without research settings. The collection of PRO data may involve a shift in work flow, with QoL and symptom data potentially being reported in 'real-time' by patients into their electronic records. There needs to be effective mechanisms to respond to this data that are not excessively costly or time-consuming (4). The key to successful implementation is 'buy-in' from patients and clinicians and this requires collaboration with all stakeholders.
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Abstract Introduction
Patients undergoing haemodialysis (HD) for end-stage kidney disease often report a poor quality of life (QoL) and identify that improving QoL has a higher priority for them than improvements in long term survival. Research suggests that regular collection and usage of patient reported outcome measures (PROMs) in patients with chronic conditions may reduce hospitalisation, improve QoL and overall survival. In the United Kingdom, despite increased use within research settings, PROMs have not been introduced into the routine clinical care for patients undergoing HD.
We report the protocol for 'Using patient reported outcome measures (PROMs) to promote quality of care in the management of patients with established kidney disease requiring treatment with haemodialysis in the United Kingdom -PROM-HD'. The study aim is to investigate the methodological basis for the use of routine PROMs assessment, particularly using electronic formats (ePROMs) within clinical and research settings, to maximise the potential of PROM use in the management of the care of this patient group.
Methods and Analysis
The project will utilise qualitative methodology to explore, by thematic analysis, the views, perceptions, and experiences of patients receiving HD and members of the HD multidisciplinary team regarding the collection and use of PROMs in routine clinical care, particularly ePROMs. This will involve interviews with up to 30 patients or until saturation is achieved and three focus group sessions with approximately 18 members of the clinical team delivering care to this patient group, which will be interpreted broadly to include both professional and non-professional staff.
Methodological Strengths and Limitations of this study
• The use of semi-structured interviews and focus groups allows a detailed and in-depth examination of the issues surrounding the use and implementation of renal PROMS to promote high quality care in HD settings.
• The iterative approach allows the data collection tools to develop and expand as new information emerges and as the data is based on human experience it is powerful and possibly more compelling than 
Introduction
The number of patients with end stage kidney diseases that are being treated with renal replacement therapy (RRT) by dialysis or transplantation continues to grow. In the UK in Dec 2015, 61,256 patients were receiving RRT, with haemodialysis (HD) being used as the treatment modality for 41% (1): of these 25,114 patients the large majority receive in-centre haemodialysis (17.8% hospital, 21.2% satellite), 2% receive home haemodialysis. (1) Patients receiving maintenance HD often experience a significant symptom burden associated with their renal failure, both physical and mental (2-5), and outcomes in terms of quality of life (QoL) and survival remain poor, even when compared with oncology patients (6, 7). Traditionally reported outcomes such as mortality and progression of kidney disease to end-stage kidney disease are established indicators of health, (8) but it is increasingly recognised that these 'hard' outcomes do not adequately capture patients' overall QOL and may underestimate symptom burden (8, 9) . While biomedical outcomes, such as blood results, are often collected and reported during renal care and research, those outcomes which focus on well-being and QoL are often deemed more important by patients (10, 11) . Failure to address what matters to patients means symptoms and physical problems can go undetected and therefore untreated (2, 12, 13) , especially in between clinic visits (9) , and this leads to further suffering. Furthermore, patients approaching end stage kidney disease may be willing to trade considerable life expectancy to reduce the burdens and restrictions associated with dialysis affecting QoL (14, 15) .
UK health policy holds patient-centred care and shared decision making as a key tenet (16) . Patient-centred care emphasises, and aligns treatment decisions with, patients' preferences, values and goals (17) . This involves a change in the philosophy of care from a traditionally passive patient role, to one where patients are actively involved in care planning and problem solving (18) .With increased prominence being given to patient-centred care and shared decision making, the collection of QoL data and other patient-reported outcomes (PROs) are becoming progressively more important.
Patient-reported outcomes are defined as 'any report of the status of a patient's health condition that comes directly from the patient, without interpretation of the patient's response by a clinician or anyone else' (19) . Such PROs are most often collected using patient-reported outcome measures (PROMs); self-completed questionnaires commonly collating data on general QoL and health-related QoL (HRQoL) as well as physical, emotional and social function, signs or symptoms, from the patients' own point of view (20) . Evidence drawn from oncology studies suggests that PROMs can offer a standardised approach to measuring QoL and symptom burden, augmenting clinician understanding of the patient's health status and leading to overall (21) . The mode of administration of PROMs has traditionally been in paper format, but increasingly they are being completed electronically using various digital platforms (ePROMs). Whilst the use of PROMs in routine nephrology practice is currently limited, their use in research as measures of clinical or treatment effectiveness is more widespread (8) . However, there is no consensus on which PROMs to use or their implementation. As part of the international Standardised Outcomes in Nephrology InitiativeHaemodialysis (SONG-HD), major stakeholders have been consulted to help develop a core outcome set that reflects the priorities of patients, carers and clinicians for use in research trials involving HD (7, 22) . Patients and carers placed the highest value on outcomes which allowed them to maintain their daily well-being and lifestyle. These included the ability to travel, dialysis-free time and dialysis adequacy, which was conceptualized broadly as dialysis that is adequate for enabling patients to feel well, rather than attributable to a biochemical value (7).
Initial feedback on the routine use of ePROMs received from the US has focused on some of the perceived and experienced challenges in their use, such as increased time for completion and IT difficulties. However, with increased usage, evidence suggests PRO collection may not only enhance clinical care from the patients' perspective but may improve physician satisfaction levels and prevent burnout. This is achieved by improvements in patient-clinician communication, which may increase workflow efficiency (23).
Whilst there is evidence to support the use of PROMs and particularly ePROMs in the management of patients diagnosed with other conditions, such as cancer (24) (25) (26) (27) (28) , the evidence for the use and implementation of PROMs in the management of patients with end stage kidney disease requiring treatment with HD is currently limited. However, although use of PROMs in nephrology research studies is increasingly common, standardisation in terms of how measures are chosen, implemented and reported is lacking. To help address these issues this study aims to provide a rigorous exploration of the acceptability and operational feasibility of the collection of routine ePROM data with patients undergoing HD, for potential use in clinical and research settings.
Overall Study Aim:
To explore the feasibility and acceptability of using routine PROM assessment in both clinical and research settings to aid the management of patients with established renal failure undergoing HD.
Key objectives and key associated questions:
1. To investigate the need for PROM use with patients and clinicians in HD settings.
• Do patients and clinicians feel PROM use would be beneficial, if so, how • To assess the optimal timing of collection, i.e. before or during dialysis sessions, from the patient and clinician perspective.
• To consider the optimal frequency of collection and to determine the average length of time required or that patients are prepared to spend on completion, from the patient and clinician perspective.
• To gauge the best setting for completion, i.e. home or clinical area, from the patient and clinician perspective.
• To determine patients' ability to self-complete a questionnaire successfully and, if not, how much assistance they would require.
• To examine the feasibility of PROM collection in different patient groups (e.g. older patients, patients of non-white ethnicity).
• To ascertain the most effective mode of administration for collection of PRO data i.e. in paper or electronic formats, such as mobile app or telephone recognition systems, in terms of usability and preferences for patients and clinicians.
• To explore the likely factors (barriers and facilitators) that may improve or discourage the completion of PROMs by patients and clinicians.
3. To explore the practicalities associated with PROM feedback in HD settings.
•
To explore how patients would like to receive feedback from the clinical team regarding PRO data • To determine clinicians preferred method of displaying PRO data and the optimum way of providing patient feedback 4. To explore the use of existing PROMs with patients in HD settings.
• To explore and determine whether existing validated PRO measurement tools e.g. Kidney Disease Quality of Life -Short Form survey (KDQOL-SF TM) , Kidney Disease Quality of Life -36-item survey (KDQOL-36 TM) , Integrated Palliative care Outcome Scale-Renal (IPOS-Renal) (see table 1) would be acceptable to patients undergoing HD and members of the renal MDT working within the HD setting for the routine monitoring of patient's health status • To evaluate the selected PRO questionnaires in terms of the relevance of their items and discuss any potentially missing items with patient and clinician participants
Methods and Analysis
Project design
This project will use qualitative methods, including semi-structured interviews and focus groups, to explore the experiences and perceptions of patients undergoing HD and of clinicians within the multi-disciplinary team caring for these patients.
Project setting
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University Hospitals Birmingham NHS Foundation Trust will be the host site for this project. Patients who are established on HD and are being treated within hospital and associated satellite dialysis units will be invited to participate in semi-structured interviews to explore their views and perceptions on the routine use of PROMs. Members of the multidisciplinary team (MDT) caring for this patient group will be asked to participate in focus group sessions to explore their views on the use, administration and feedback of PROM data.
Project participants
Participants taking part in the patient interviews must be aged ≥18 years old, be able to give valid informed consent and be conversant in everyday English. Only patients who have been established on haemodialysis ≥ 3 months will be interviewed, allowing adjustment to specific issues associated with commencement of dialysis. Patients with an active inter-current medical problem which means they require enhanced routine clinical care will be excluded from the study, such as patients who have experienced a recent episode of acute kidney injury (within the last 3 months) or have a terminal illness that in the opinion of the consultant responsible for routine clinical care is likely to lead to the death of the patients within 6 months of study participation.
Purposive sampling will be undertaken. Participants will be selected for characteristics of relevance to the research questions. For example, sampling by ethnicity, age, gender and dialysis vintage will be conducted to elicit diverse experiences of the phenomenon of interest; PROM use in patients receiving HD (maximum variation sampling). Every effort will be made to recruit participants from minority ethnic groups to reflect the broad ethnic diversity within a large geographical dialysis catchment area that includes both rural and urban populations. Recruitment from more than one satellite HD unit will ensure that the study reflects the diversity which exists within the patient population. Data on participant characteristics will be collected as the study progresses in order to monitor sample diversity.
Participants invited to take part in MDT focus groups must be aged ≥18 years old, be able to give consent and be a member of the MDT involved in the care of patients undergoing HD at the host site or an associated satellite HD Unit. The MDT is viewed broadly therefore we will interview staff with and without membership of professional bodies and could include doctors, nurses, dietitians, physiotherapists, psychologists, healthcare assistants (HCA) and unit housekeepers. Whilst a highly technical clinical speciality, the role of renal HCA's continues to expand, and nonprofessional staff often foster unique and close relationships with patients. In other specialities HCA's are being directly involved in the assessment of outcomes (29) and anecdotally, it is often stated that patients will share more, in terms of their experience of living with dialysis treatment, than with their nurses and doctors. Therefore, the views on the collection and implementation of renal PROMS by non-professional members of the MDT will be sought.
Based on experience from previous similar qualitative studies conducted by the research team, recruitment will continue until a target sample size of up to 30 patient participants is attained or until saturation is achieved. Saturation can be described as existing when no new codes, themes or categories are emerging from the data and the relationships between them can be explained (29) .
We aim to include up to 18 MDT participants in three focus groups (Six participants in each group) and, if necessary, follow up interviews will be conducted, depending on emerging data. The focus group sample size has also been derived from prior experience of such studies by the research team, and recruitment will continue until saturation is reached.
It is recognised that travel to and from dialysis units is a significant issue for patients receiving HD. If travel associated with routine HD appointments is disrupted or likely to be disrupted, reasonable travel expenses, i.e. taxi fare to/from their home address, will be offered so that there is as little inconvenience as possible for the patient. Likewise, if focus groups are scheduled outside of staff members working hours, reasonable travel expenses will be made available.
Recruitment Methods
A member of the renal research team will screen for potentially eligible patients using an in-house electronic patient records system at the host site, in collaboration with members of the dialysis care team. Eligibility will be confirmed by a clinician who is on the study delegation log. Eligible patients will be sent a study specific participant information sheet, which will be discussed further in clinic or prior to a dialysis session with a member of the research team, where willingness to participate can be ascertained. Ethical approval to post information to patients following screening but prior to consent has been obtained.
Prior to interview or focus group attendance, participants will be sent copies of selected validated PROMs (KDQOL-36, KDQOL-SF and IPOS-Renal-see table 1) with instructions to read and review the contents so that they are familiar with the form and types of content PROMs can take. However, they will be advised that they do not need to complete these PROMs, and these are samples to assist discussion only.
Recent systematic reviews (30, 31) have assessed the quality of the measurement properties of existing PROMs and they recommend the KDQOL-36 for routine clinical practice and the slightly longer KDQOL-SF for clinical trials/research purposes in dialysis patients (30) .
The UK Renal Registry (UKRR), in response to the growing interest in PROMs by the renal community and as part of the 'Valuing Individuals' and 'Transforming Participation in Chronic Kidney Disease (TP-CKD)' programmes has begun piloting the collection of PROM data in the form of the generic EQ-5D-5L and the disease specific POS-S-Renal questionnaires (32). The IPOS-Renal is a short measure that has been adapted from the POS-S-Renal and combines the most common symptoms experienced by renal patients with issues such as information needs, practical concerns, anxiety or low mood, family anxieties and overall feeling of being at peace. IPOS has been validated in a mixed population of those with cancer and non-cancer diagnosis, including renal patients, and shows good content and construct validity, reliability, and responsiveness to change (33).
The IPOS-Renal has been identified by the Renal Research Patient Advisory Group as brief and understandable and is currently undergoing content validation along with the KDQOL-36 in the local renal population as part of the PRO-TRACK study (30) . Therefore, the KDQOL-36, KDQOL-SF and IPOS-Renal were selected as the PROMs that will be shown and discussed with patients and members of the MDT in this qualitative study. There is no charge for use from the developers for the KDQOL or IPOS-Renal. As the KDQOL-36 is a subset of the KDQOL-SF, patients will be asked to consider if the shorter PROM is adequate to assess the outcomes which matter most, compared to the broader, but longer and hence more time consuming to complete KDQOL-SF. 
Data Collection
The guiding qualitative research methodology chosen for this study is Thematic Analysis, as defined by Braun & Clarke (40, 41) . Thematic analysis is a method for identifying, analysing, and reporting patterns (themes) within data. It minimally organises and describes the data set in rich detail, also allowing interpretation of various aspects of the research topic (41) . Patients will be interviewed face-to-face, or by telephone, to explore their experiences, perceptions and views of PROMs. The purpose of the focus groups will be to consider the content of selected questionnaires in current use with patients receiving HD and to discuss the various issues that relate A topic guide will be used to structure the interviews so that all perceived relevant topics are discussed. However, there will be scope to digress from the guide if new and relevant topics are raised by participants. Analysis of transcripts will be conducted alongside data collection; this analysis may shape iterative adjustments to the topic guide to ensure all new and emerging topics are fully explored. Figure 2 demonstrates the participant pathway through the study.
Data Analysis
Analysis of the transcript data will be conducted using the Nvivo 11 software package by QSR International. Thematic analysis of the data will be conducted following the six phase guide described by Braun and Clarke (40, 41) . The project team will randomly review a sample of coded transcripts for verification purposes. Data analysis will be carried out simultaneously with data collection and both will continue until no new themes emerge from the further analysis i.e. data saturation has been reached (42) . Patient and MDT data will be initially analysed separately and then compared for recurrent or unique themes. Respondent validation also termed 'member checking' will be undertaken, whereby a summary of the main points arising from the interview will be sent to each participant for comments to explore the credibility of the results (43) In order to minimise the challenges associated with member checking, such as disagreement and distress, we will follow synthesised member checking processes outlined by Birt et al. (43) .
Study withdrawal.
Study participants who are interviewed will be informed that they have the right to freely withdraw from the study, for any reason, at any time prior to their data being integrated into the data set (i.e. within 5 working days following their interview). MDT study participants will be informed that they have the right to withdraw from the study, for any reason before the focus group session. Participants will be reminded at the start of a session that, as the focus groups are audio recorded, it will not be possible to remove any of their subsequent data once the session has commenced due to nature of evolving group discussion. It will be made clear to participants that they will not be required to supply a reason for their withdrawal and the decision will have no effect on either their care or terms of employment.
Patient Involvement
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Discussion
The collection of symptom and QoL data through simple but validated questionnaires can potentially address the problems of under assessing symptom and QoL issues; recent studies suggested that ePROM collection may be sensitive enough to detect clinically relevant changes and could be used to provide 'early warning' prompts for intervention (44) , enhancing and promoting patient engagement and activation in their treatment (45, 46) . The use of ePROMs allows QoL and symptom data to be collected remotely and assessed and acted upon in 'real time' (30) , with research demonstrating that patient reporting may detect potentially serious adverse event symptoms earlier than traditional clinician reporting (47) .
Furthermore, the use of PROMs has demonstrated substantial improvement in the recognition of problems which are traditionally underestimated by clinicians such as fatigue, pain, emotional and social health when compared to control groups (48) . There is increasing evidence within oncology settings that the collection and feedback of PROMs can improve QoL, enrich the communication between clinician and patient, reduce hospitalisations and may improve overall survival (27, 28, 49) .
The adequacy of a PROM depends on its characteristics and measurement properties, to be effective, a PROM must demonstrate reliability, construct and content validity and ability to detect change (30) . However, to successfully implement the use of selected validated PROMs for routine monitoring of health status it is important to consider a wide range of operational issues from both patient and clinician perspectives. These include: the optimal timing/frequency of PROM data collection, the feasibility of PROM collection in different patient groups (older patients, patients of non-white ethnicity) and the most effective mode of administration for collection of PROMs i.e. paper, electronic formats or telephone recognition systems.
It is important to consider appropriate recall period, and the need to be sure that the patient understands what is meant by the recall period. PRO instruments that cause patients to rely on their memory, i.e. they need to recall over a long period of time or which compare their current state with an earlier period, or average their response over time, can possibly undermine content validity. Response is likely to be influenced by the patient's state at the time of recall (19) , a factor which must be considered for patients who receive HD.
Results obtained using PROMs can vary according to the instructions given to patients or the training given to the interviewer or persons supervising PRO data collection during a clinical trial (19) . There is every reason to assume this is true for PRO data collected outside trial settings, so it is important to consider how PROMs are presented and how clinicians are prepared in terms of delivery and feedback mechanisms.
What degree of respondent burden are HD patients prepared to tolerate? This will be affected by the length and regularity of proposed measures (50) , formatting of the PROM and questions that patients may feel unwilling or uncomfortable in answering; note there is always the proviso that patients may refuse to answer any questions, if they wish. Research suggests that patients with lower cognitive function are more likely to report higher response burden when completing PRO measures (51) , and since we know that HD effects cognitive performance (52) it is important that burden is considered in this clinical setting.
Consideration needs to be given to the availability of privacy in the setting where the PROM is completed (e.g., providing a private space for patients to complete or ask for assistance in completing questionnaires containing sensitive information about their sexual activity or substance abuse history, if required).
Most importantly the timing of measurement needs to be considered i.e. 'when' in terms of a patient's dialysis regimen. Up to 70% of HD patients over 54 years of age may demonstrate cognitive impairment and it has been hypothesized that cognitive performance will be further impacted by the time point and place of testing (52) . Such fluctuations may be relevant to PROM data collection. Data from a recent consensus meeting (45) suggests PROs should preferably not be recorded during dialysis.
A shift from paper PRO collection to electronic patient reported outcome measurements (ePROMs) is already evident in other settings, (53). The use of electronic PROM capture and feedback needs to be investigated within the HD environment. Many HD satellite units are jointly run across the NHS and private sector, with established EPR systems that could be used to incorporate PRO's into their 'big data' collection. Small studies of home HD and PD patients suggest that satisfaction with the use of tablet computers is high, even with those unused to this technology (54) but the researchers identified challenges in the form of logistics of technology, security, institutional and financial support, and electronic design (55) . Such issues will be further explored. However, while qualitative methodology will allow exploration of preferences regarding mode of administration and issues around technical usability, it is noted that such methodology will not explore differences in scores or reliability by mode.
It is important that feedback mechanisms are also considered. Inadequate feedback means that outcomes reporting will not lead to improvements in patient care. By facilitating identification of health related QOL concerns and providing a structured way to discuss these, more clinical actions are then taken in response to these identified needs leading to more responsive and holistic care (56) . There is limited evidence on the feedback of PROMs data to MDT's rather than individual doctors and nurses. Modern healthcare means it is unlikely that you will see the same clinician in a healthcare out-patient setting, although it is arguable that regular dialysis sessions do offer a degree of continuity compared to other specialities. However, it is suggested that PROMs can further facilitate MDT decision-making by focusing the team on aspects of care central to the patient (57) . This aspect of PROM use will be explored further during the MDT focus group sessions.
It is important to consider how operational issues may differ in a research setting: would patients and clinicians be prepared to undertake a more burdensome regime of PRO data collection and how would feedback mechanisms and electronic symptom alerts to identify adverse events be managed? Whilst the focus of this study is around views and perceptions on the acceptability and feasibility of routine collection of PROMs in a clinical setting, it is important that any nuances around collection in a research setting be gathered.
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